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Description 

METHOD FOR MANUFACTURING A 
STATOR OR ROTOR COMPONENT 

Cross Reference to Related Applications 

[0001] The present application is a continuation patent applica- 
tion of International Application No. PCT/SE02/01453 
filed 14 August 2002 which was published in English pur- 
suant to Article 21(2) of the Patent Cooperation Treaty, 
and which claims priority to Swedish Application No. 
0102883-6 filed 29 August 2001. Both applications are 
expressly incorporated herein by reference in their en- 
tireties. 
Background of Invention 

Field of the Invention 

[0002] The present invention relates to a method for manufac- 
turing a stator or rotor component having at least one wall 
element for guiding a gas flow and/or transmitting load 
and which is joined together with at least one ring ele- 



ment. The stator or rotor component can be used in, for 
example, a gas turbine and in particular in a jet engine. 

[0003] The term jet engine includes various types of engines 
which take in air at relatively low speed, heat it by com- 
bustion, and discharge the air at much higher speed. The 
term jet engine includes, for example, turbo-jet engines 
and turbo-fan engines. 

[0004] The component can therefore be used for both static and 
rotary applications. In the former case, such a component 
which comprises (includes, but is not limited to) an outer 
ring and an inner ring with the wall elements arranged 
between the rings, can be arranged for the purpose of 
transmitting force in the radial direction. The wall ele- 
ments can, for example, form hollow blades, which usu- 
ally have such a shape that they offer as little air resis- 
tance as possible. The component can, for example, be 
arranged in a rear or front support in a jet engine. In such 
a case, the blades are often referred to as struts. However, 
struts can also be formed by parts other than hollow 
blades. In rotors, the component can be used as a fan for 
the purpose of guiding or deflecting a flow, for example 
in a jet engine. 

[0005] when hollow, the blades are of so configured for the pur- 



pose of optimizing the weight of the component. 
Background Art 

[0006] it is known to join together wall elements of a stator or 
rotor component, usually in the form of a hollow blade, 
together with a ring element by welding. The ring element 
is then manufactured first with portions projecting in the 
radial direction with the same cross-sectional shape and 
size as the blades. Such projecting portions are often re- 
ferred to as "stubs." Each of the blades is then welded 
firmly to such a projecting portion by means of a butt 
joint. The portions projecting in the radial direction are 
usually milled from a ring. This is a time-consuming and 

costly operation. 
Summary of Invention 

[0007] one object of the present invention is to produce a 

method for manufacturing a stator or rotor component 
which, in comparison to know designs, allows simplified, 
and thus time-efficient and cost-effective manufacture. 
Furthermore, the method provides a high-strength con- 
nection between the wall element and ring element 
thereby giving the component a long life. 

[0008] This object is achieved by virtue of the edge of the wall 



element being laser- welded firmly on the ring element 
from an opposite side, in the radial direction, of the ring 
element in relation to the wall element and in such a way 
that the joined-together portions of the wall element and 
the ring element form a T-shaped joint. In the present 
context, the edge of the wall element should be taken to 
mean the elongate surface that delimits the side surfaces 
of the wall element. Suitable selection of material parame- 
ters and welding parameters makes it possible to obtain a 
T-shaped joint with rounded corners, or at least a rela- 
tively smooth transition between the wall and the ring ele- 
ment. This results in a high-strength construction and 
thus, extended life. Alternatively, a construction with thin- 
ner wall thicknesses, and thus reduced weight, can be 
achieved. 

[0009] According to a preferred embodiment of the invention, a 
plurality of the wall elements are joined together with the 
ring element at a mutual spacing in its peripheral direc- 
tion. The ring element can, for example, form a continu- 
ous ring in the peripheral direction. In this connection, it 
is possible to form, for example, a fan wheel, a turbine, a 
compressor or a stator part. 

[0010] Further preferred embodiments and advantages of the in- 



vention emerge from the claims and the following de- 
scription. 
Brief Description of Drawings 

[0011] The invention will be described in greater detail below 
with reference to the embodiments which are shown in 
the accompanying drawings, in which: 

[0012] FIG 1 is a partial perspective view showing a part of a sta- 
tor or rotor component configured according to a first 
embodiment of the present invention; 

[0013] FIG 2 is an enlarged sectional view of a welded joint in a 
component as depicted in Figure 1; 

[0014] FIGS 3, 4 and 5 are perspective views, each showing a sta- 
tor or rotor component configured according to a second, 
third and fourth embodiment of the present invention, re- 
spectively; and 

[0015] FIG 6 is a partial perspective view showing a fifth embodi- 
ment of the stator or rotor component. 
Detailed Description 

[0016] Fig. 1 shows a part of a stator or rotor component 1. More 
specifically, a ring element 2 and a wall element 3, in 
which the wall element takes the form of a hollow blade, 
are joined together as shown. The blade 3 projects inward 



from the ring element 2 in the radial direction and is 
joined together with the ring element by means of a 
welded joint 4. A plurality of such ring elements 2 are in- 
tended to be interconnected in the peripheral direction in 
order to form an annular component or rotor component. 
The blade 3 is also, at its end located opposite the ring 
element 2, connected to a center part, for example in the 
form of a ring. An enlarged sectional view of the welded 
joint 4 is shown in Figure 2. 

[0017] when the blade 3 is joined together with the ring element 
2, the blade is placed in contact with an inner surface 15 
of the ring element 2. The wall edges of the blade 3 are 
then laser-welded firmly on the ring element 2 from an 
opposite side 5 thereof, in radial alignment therewith. In 
the present context, the wall edge of the blade means the 
surface which connects the inner side surface and the 
outer side surface of the blade. This is carried out in such 
a way that the joined-together portions of the wall 6 of 
the blade 3 and the ring element 2 form a T-shaped joint 
4 as depicted in Figure 2. In other words, the blade 3 is 
concealed by the ring element 2, seen from the upper 
surface 5 of the ring element 2, during welding. 

[0018] More specifically, T-joint 4 means that a portion of the 



ring element 2 forms the crosspiece part of the T, and a 
portion of the blade wall 6 forms the upright part of the T 
which joins the crosspiece part. 

[0019] The materials used for the blade wall 6 and the ring ele- 
ment 2 consist of weldable materials, such as stainless 
steel, for example of the type 347 or A286. Use can alter- 
natively be made of nickel-based alloys such as, for ex- 
ample, INCO600, INC0625, INC0718 and Hastaloy x. Ac- 
cording to other variants, cobalt-based alloys, for exam- 
ple of the type HAYNES 188 and HAYNES 230, can be 
used. Titanium alloys, such as Ti6-4, and various types of 
aluminum alloys, can also be used. Combinations of dif- 
ferent materials are also possible. 

[0020] For the laser-welding, use is preferably made of an 

Nd:YAG-laser, but other types of welding arrangements, 
for example a C0 2 laser, can also be used according to 
the invention. 

[0021] By accurate matching of the welding procedure, material 
selection and dimensions of blade walls and ring ele- 
ments, the laser-welding produces the T-shape at the 
joint and also a softly rounded shape 7 on the inner cor- 
ners between the blade wall 6 and the ring element 2. 
Welding is suitably effected by means of a continuous 



weld. The rounded shape 7 of the welded joints results in 
a high-strength construction and thus a long life of the 
component. This type of joining together affords opportu- 
nities for complete fusion of the welded joint and fine 
transitions between the parts. 
[0022] | n order that the welded joint comes to lie in exactly the 
correct position, known joint-tracking techniques can be 
used. 

[0023] | n cross section, the outer contour of the blade 3 forms 
the shape of an airfoil. 

[0024] The ring element 2 has the shape of a slightly curved 
plate. Plate shape means that the ring element has two 
parallel side surfaces at a relatively short distance from 
one another. When a plurality of such ring elements are 
joined together in the peripheral direction, a ring is 
formed. In the present context, the term ring means an 
all-round, band-shaped, preferably circular part which 
extends like a plate in the axial direction. 

[0025] Figure 3 illustrates a second embodiment of a stator com- 
ponent or rotor component 8. The component 8 com- 
prises a radially outer ring element 9 and a radially inner 
ring element 10. The two ring elements 9, 10 are continu- 
ous in the peripheral direction. A plurality of hollow 



blades 3 are arranged with a mutual spacing in the pe- 
ripheral direction and extend between the two ring ele- 
ments 9, 10. The blades 3 are connected to at least one of 
the ring elements 9, 10 by means of the welded joint de- 
scribed above. 

[0026] Figure 4 illustrates a third embodiment of a stator com- 
ponent or rotor component 11. The component 11 com- 
prises a ring element 12, which is continuous in the pe- 
ripheral direction, with a plurality of hollow blades 3 pro- 
jecting outward in the radial direction. The blades 3 are 
connected to the ring element 12 by means of the welded 
joint described above. This embodiment is suitable pri- 
marily for rotors. 

[0027] Figure 5 illustrates a fourth embodiment of a stator com- 
ponent or rotor component 14. The component 14 com- 
prises a ring element 13, which is continuous in the pe- 
ripheral direction, with a plurality of hollow blades 3 pro- 
jecting inward in the radial direction. The blades 3 are 
connected to the ring element 13 by means of a welded 
joint as is described above. This embodiment is suitable 
primarily for stators. 

[0028] As an alternative to the embodiments shown in Figures 

3-5, it is possible to form the ring by means of a plurality 



of ring elements in such a way as described above and 
shown in Figure 1. The term ring element as used in the 
description above therefore means a continuous annular 
element, a mainly annular element which is discontinuous 
in the peripheral direction, or a part which, together with 
other similar parts, is intended to form an annular ele- 
ment. 

[0029] Figure 6 illustrates a fifth embodiment of a stator or rotor 
component 16. Each of a plurality of wall elements 30 in 
the form of plates, or panels, is connected to a radially 
outer ring element 17 by means of laser-welding from the 
outside of the ring element. A weld shape corresponding 
to that which is described above and shown in Figure 2 is 
thereby obtained. In this context, "plate shape" means 
that the wall element 30 has two parallel side surfaces 
positioned at a relatively short distance from one another. 

[0030] The wall elements 30 do not, therefore, form a hollow 
blade before welding, but are in the form of separate 
plates. 

[0031] if the purpose of the wall elements is to be load- 
transmitting or load-bearing in the radial direction, that is 
to say, in the case that such wall elements form what is 
known as struts, an aerofoil shape is not always neces- 



sary, nor is a hollow-blade form; a plate shape may be 
sufficient. A plurality of different configurations are nev- 
ertheless possible. In this context, plate shape includes, 
for example, both a wall element extending in a plane 
(planar shaped) and one having a rounded or curved 
shape. 

[0032] Figure 6 also illustrates a case in which two wall elements 
30 are arranged adjacent to one another and front wall 
edges, in the axial direction of the component, have been 
connected. In this case, the gas is intended to flow in the 
spaces at the side of the part formed by the connected 
wall elements, in the peripheral direction of the compo- 
nent. The connection can be effected by, for example, 
fastening a rectangular, plate-shaped cover 32 to the 
front edges of the wall elements 30, 31. The connection 
can be made by, for example, welding. According to one 
alternative, the rear wall edges of the two wall elements in 
the axial direction are also connected by a further cover 
33. The two wall elements 30 and the two covers then to- 
gether form a means 31 for guiding a gas or transmitting 
load. In Figure 6, this means 31 has a rectangular cross- 
sectional shape. The means formed by two adjacent wall 
elements can therefore have an all-round cross-sectional 



shape, which does not necessarily have to be closed. The 
covers 32, 33 can alternatively have a pointed shape in 
order to constitute less flow resistance. 

[0033] According to an alternative or complement to the compo- 
nent shown in Figure 6, the wall elements 30 are also 
connected to a radially inner ring 18 by means of laser- 
welding from the inside of the ring. 

[0034] | t should be appreciated that the invention is not to be re- 
garded as being limited to the illustrative embodiments 
described above, but a plurality of further variants and 
modifications are within the scope of the patent claims. 

[0035] For example, the hollow blades do not have to be hollow 
throughout, but the blades can be closed at one end. Fur- 
thermore, reinforcing elements can be arranged inside the 
blades. Such reinforcing elements then extend between 
the opposite blade walls and are connected to these. 

[0036] Depending on the application, the blade described above 
may be referred to differently and, in addition to struts, 
can also be called a vane or a guide vane. 

[0037] Th e stator component can, for example, form an interme- 
diate housing, a turbine exhaust housing (that is to say an 
end housing part), or a part of this for a gas turbine. Fur- 
thermore, in the aircraft engine application, the stator 



component can constitute a bearing support for transmit- 
ting force via the attachments from the engine to the 
plane. 



